The reactive sites of Kunitz bovine-trypsin inhibitor. Role of lysine-15 in the interaction with chymotrypsin.
Kunitz bovine trypsin inhibitor gave with alpha-chymotrypsin a stoichiometric complex stable at neutral pH. The complex has been characteristized by amino acid composition, molecular sieving and zone electrophoresis. Complete dissociation occurred at pH 4.0 as shown by gel filtration, alpha-Chymotrypsin was displaced from the complex by trypsin either in solution or by affinity chromatography on trypsin-Sepharos: alpha-chymotrypsin was recovered in the filtrate (yield about 100%) and the inhibitor was eluted from trypsin-Sepharose with 0.1 M HCl (yield: 83%). Lysine-15 of the inhibitor was shown to be involved in the interaction between alpha-chymotrypsin and the inhibitor. When the complex was maleylated, the maleylated chymotrypsin-bound inhibitor was displaced by affinity chromatography on trypsin-Sepharose. Teh recovered derivative was oxidized, subjected to tryptic hydrolysis and the products separated by peptide mapping and analyzed. The peptides were compared with those obtained with non-maleylated inhibitor and fully maleylated free inhibitor. In the fully maleylated inhibitor, the four lysyl residues of the molecule were blocked but in the maleylated chymotrypsin-bound inhibitor, Lys-15 was unmodified in contrast to Lys-26, Lys-41 and Lys-46; therefore Lys-15 is shielded by chymotrypsin in the complex. On the other hand, when inhibitor with a selectively reduced carboxamidomethylated Cys-14-Cys-38 dislufide bridge was allowed to react with chymotrypsin, cleavage occurred not only at Tyr-21, Tyr-35 and Phe-45 but also at Lys-15, cleavage not observed in the case of the fully oxidized inhibitor. This result shows that under particular conditions the bond Lys-15-Ala-16 can be the substrate for chymotrypsin and the side chain of Lys-15 can be inserted in the chymotrypsin specificity pocket. Apparently the contact area of inhibitor with chymotrypsin seems to be similar to that with trypsin [J. Chauvet and R. Acher (1967) J. Biol. Chem. 242, 4274-4275].